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(54) ECHO ELIMINATOR 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent howling even 
when a microphone and a speaker come out from a 
terminal by combining an echo eliminating circuit and an 
adaptive insertion loss circuit. 

SOLUTION: The echo eliminating circuit 9 estimates echo 
path inpulse response by an adaptive algorithm in an 
echo path estimating circuit 11 and inputs it in a 
pseudo echo path 10. Here, convolution calculation with 
a reception signal is operated, a pseudo echo signal is 
synthesized so as to be subtracted the result from the 
output signal of the microphone 1 by a subtracter 12 and 
an echo signal included in the microphone is eliminated. 
At this time, the adaptive insertion loss circuit 3 
measures acoustic coupling quantity by an insertion loss 
quantity deciding circuit 20, decides loss quantity and 
gives a loss to a transmission/reception side by a loss 
control circuit 4 so that howling does not occur due to 
the change of an echo path in use. When it is used 
alone, a disconnection feeling exists in conversation, 
so that a system is constituted by combining the echo 
eliminating circuit 9 and the adaptive insertion loss 
circuit. Thus, howling is prevented even when the 



microphone and the speaker come out from the terminal. 
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(54) HOWLING PREVENTING DEVICE 

(57) Abstract 


convergence, the quantity is reduced by controlling the 
quantity as shown in the formula. 



COPYRIGHT: (C)1987,JPO&Japio 

PURPOSE: To prevent the generation of howling prior to 
the convergence of an echo canceller and to reduce the 
frequency transient level of a frequency control device 
after the convergence of the echo canceller to reduce 
the change of sound by changing the frequency transient 
quantity in accordance with the echo attenuation value 
of the echo canceller. 

CONSTITUTION: Power detectors 11, 12 detect the 
power of respective signals Sin, Sout and an echo 
cancelling variable calculator 13 calculates an echo 
cancelling variable on the basis of the outputs L(Sin), 
L(Sout) of the detectors 11, 12. The echo attenuation 
variable signal is applied to a frequency control device 
4 to control the frequency transient quantity. When the 
frequency transient quantity . in the echo cancelling 
quantity calculator 13 is Af, the frequency control 
quantity is controlled so that the shown formula e.g. is 
satisfied. Since the echo cancelling variable of the 
echo canceller 3 is small before the convergence of the 
echo canceller 3 and the variable is increased at the 
convergence, the frequency transient quantity in the 
frequency control device 4 becomes high before the 
convergence of the echo canceller, and after the 
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- L echo- 101 og L (Sin) / L ( S out ) ( dB) 

xa -ri^a3rtaS13K:##* x 3 -«SB® 
«»il#a*iffl8l!:f *. t«toSia-ii4iI 

A f c*= L ( S out ) / L ( S in) (1) 

rB^attx3- + ^>"fe7^»R^^*KZmJ^*?^ 



»IHM 62-154824 (3) 

K*?#*jg»»a»aa<;*s < - w&iki£Uiffl& 

RWiM*<«oTs x 3 - * + 7 ©<R 

» 4 Htt^lfelHOteOUffiM**^ 21. 22tt 
*r*l<e ? nx3-*+y-k7 3<DA^JX3-igfR 
in, aj^X3-ff^-Sout © st 7 - tti S * 23 It 

SB 4 BtCfc^T. /< 7 -tftdiS21 , 22&*ti¥ 
nfg^-Rin, Sout ©A7-^*tlit<b. ft o T 
*tl?*h<DaZ} tt L (Rin) . L (Sout) -r£> 

S23liS^0H«CJ:-9Tx 3 - rB^a + xj- 

*X3 

Lecho-lOlog L (Rin) / L (Sout) ( dB) 



x3-7S£a*?<fctfX3-y ;-yox»|ilS. 
•r^^^xa-fS^aifckcfxn - ^ - v a * 

#tag23K^*ffi«»»i£a£ a f <kL/£i§. 
w * wr 

AfocL (Sout) /L (Rin) (2) 

a - + + v -tr 7 0K3K!fcttfflttttaf*S*'>» < 
Hjfc«fctf*4B©*MsWtz**^T* (i) 

a*«fc tfoa© j: a c«jft»a*a a r *x 3 - 

«*icttH8*«^T, la-iliiclBtt 



f 1 - f + A f 

(2)fcf y*3 v h a - 7 -¥> ± i£ <Z) fll X'2T J; * b 
f ' - ( I + A ) f 



-119 — 



91 BSBg 62-154824 (4) 

ITKn I3-*+yt70l3-«SfCl5l; U. 12. 21. 22--/<7-«k*S- 

Tjgiffi»sH»isa©raiS»a^a*^^ is-x = -rs*»jrtas^ 

TttJS«»il*£S*'h£ < + i*<T*> (to 

< -r * c <t #t s * . 

4.HM©fB£«i»W ttfFfcBBA i ± I K « ^ 

*2H«:xa-*-vy-fe7i)gzafS[««aD3*aei 
®aa*K!8-r «hu 

* 3 H*?«fctfSf5 4 ® fcfc * *i *' ti 9! © -£J6 

3"-x3-*+-y-fe7^ 
4 -raSEttWfflKB. 



,101 



13-*»>t!5| 



I — » | » « ) — I 



i— 



747 
2-1 



ftBctft 



13- 


Soul 










Rio 









IK 2 0 



L(Sin) 



J3 



L(Soul) 



12. 



Sin 



4#» * 



Rout 



13- 



Sout 



gin 



35 3 0 



L(Sotll) 



22 



L(Rin) 



21 



Sin 



Rout 



13- 



Sout 



r 23 



7? 7 - I 1*9- I 



Rin 



a at it 
tiff** 



iff 4 0 



n H I A 



^ m s b 




JB 5 0 
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